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CUT PLE FABRIC AND METHOD OF 
MAKING SAME 

FIELD OF THE INVENTION 

The present invention is related to knit fabrics having a pile, 
and particularly to a novel method of forming a cut pile on a 
fabric during knitting. 

BACKGROUND OF THE INVENTION 

Pile fabrics generally comprise a type of fabric that has 
loops, yarns, or fibers extending outwardly from a base fabric 
structure. Pile fabrics, and cut pile fabrics in particular, have 
several benefits over conventional textile materials. The pile 
height, the pile count, i.e., density of the pile, yarn, and fiber 
type forming the pile and fabric may be engineered to yield a 
range of end-use properties not available in conventional 
textile fabrics. For example, a pile fabric may have a rich 
Surface appearance that is soft and plush. Improved adsor 
bency, (e.g. terry towels, specific cushioning and compres 
sion profiles, e.g., for tufted carpeting orhosiery), may also be 
engineered into the fabric by modifying one or more compo 
nents of the pile fabrics. The advantages of design flexibility 
and unique properties that pile fabrics offer are balanced 
against the disadvantages of higher manufacturing costs and 
a more complex manufacturing system and Supply chain. 
The manufacture of many cut pile fabrics includes one or 

more cutting processes to form the desired pile height of a 
given fabric. These cutting steps are in addition to the dyeing 
and finishing steps common to many textile applications. 
Even modern cutting machines operating under the best con 
ditions result in the loss of approximately 30% of the fabric 
weight. 

There is a need, therefore, to form a cutpile during knitting, 
and in particular, a need to form a cut pile while forming a 
weft knit fabric so that a wide variety of yarns and fibers may 
be used to form the cut pile fabrics while minimizing manu 
facturing cost and complexity. 

BRIEF DESCRIPTION OF THE SEVERAL 
VIEWS OF THE DRAWINGS 

FIG. 1 shows a top perspective view of a segment of a 
knitting machine used to form a cut pile fabric according to 
the present invention. 

FIGS. 2A and 2B show side and detail views of a needle 
used to form a cut pile fabric. 

FIGS. 3A and 3B show side and detail views of a needle 
with a cutting Surface used to form a cut pile fabric. 

FIG. 4 is a knitting notation diagram for forming a cut pile 
fabric. 

FIGS. 5A through 5D show side views of a portion of a 
knitting machine at different stages of a knitting cycle used to 
form a cut pile fabric. 

FIG. 6 shows a schematic of cams used in a knitting 
machine to form a cut pile fabric. 

FIGS. 7A and 7B are top perspective and side perspective 
views of a cut pile fabric. 

FIG. 8 is an additional side view of a segment of a knitting 
machine used to form a cut pile fabric 

DETAILED DESCRIPTION OF THE INVENTION 

Certain exemplary embodiments of the present invention 
are described below and illustrated in the accompanying fig 
ures. The embodiments described are only for purposes of 
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2 
illustrating the present invention and should not be inter 
preted as limiting the scope of the invention, which, of course, 
is limited only by the claims below. Other embodiments of the 
invention, and certain modifications and improvements of the 
described embodiments, will occur to those skilled in the art, 
and all Such alternate embodiments, modifications and 
improvements are within the scope of the present invention. 
A cut pile fabric may be formed during knitting on a weft 

knitting machine using two types of knitting needles. The 
needle types may include conventional knitting needles and a 
second type of knitting needle that has a cutting Surface, i.e., 
the cutting needles. The cutting needles may sever a yarn 
during knitting to form a cut pile. The knitting needles may 
receive at least two yarns from separate yarn sources, i.e., 
feeders. The two yarns may form plated loops during one or 
more stages, but not necessarily each stage of a knitting cycle. 
One of two yarns may be received by both types of knitting 
needles, while the other yarn may be received by the conven 
tional needles. The cutting knitting needles may be held sta 
tionary during the final stages of a knitting cycle to form loops 
with the plated yarn pair to hold the cut pile in place. 

FIG. 1 illustrates a knitting machine 100 used to form a cut 
pile fabric. The knitting machine 100 may be a conventional 
cylinder and dial machine. The cylinder 40 may have a trick 
wall 42 forming slots 43 with the cylinder needles 10, i.e., the 
conventional needles, housed therein. The dial 30 may also 
have trick walls 32 that form dial slots 33 housing cutting 
needles 20. The cutting needles 20, as shown herein, have 
cutting Surfaces 26 that sever the yarns during knitting to form 
cut loop ends on the fabric Surface. In alternate embodiments, 
a V-bed knitting machine may be used to form the cut pile 
fabric. A v-bed knitting machine may also use two types of 
two knitting needles similar to those used in a dial and cylin 
der machine described above. 
Two types of knitting needles may be used to forma cutpile 

fabric, as illustrated in FIGS. 2A-3B. In alternative embodi 
ments, a knitting machine 100 may use more than two types 
of knitting needles to form a cut pile fabric. Further, two or 
more types of knitting needles may be used on either dial 30 
or cylinder 40 of the knitting machine 100. In other embodi 
ments, each type of knitting needle, i.e., a conventional needle 
and a cutting needle, may be used on the same dial 30 of the 
knitting machine 100. When two types of knitting needles are 
used on the cylinder 40, (or the dial 30), a knit fabric having 
regions of cut piles and regions of a rib knit may be formed. 

Cylinder needle 10 is shown in FIGS. 2A and 2B. The 
cylinder needle 10 has a hook 14 and latch 16 operably 
connected to the stem 12. The latch 16 pivots to open or close 
the hook 14, as shown in FIG.2B. FIG. 2B illustrates the latch 
16 in a closed position. In alternative embodiments, the latch 
16 may be connected in any other manner known to pivot 
latch 16 to open and close the hook 14. Such as hinging the 
latch 16 upon stem 12. The cylinder needle 10 may have a tail 
19 and needle butt 18 located proximate to the end of the stem 
12. The tail 19 and butt 18 may engage cams of a knitting 
machine (not shown). More particularly, needle butt 18 may 
engage a campath which guides the movement of the cylinder 
needle 10 during a knitting cycle. 

FIGS. 3A and 3B illustrate a cutting needle 20 used to form 
the cut pile fabric. The cutting needle forms and severs the 
loops during knitting. A hook 24 at one of the ends of a stem 
22 receives a yarn. A cutting Surface 26 Severs a yarn or loop 
during knitting. The cutting surface 26 shown in FIG.3A may 
be substantially parallel to the longitudinal axis of the stem 
22. In other embodiments, however, the cutting surface 26 
may have any profile along the stem 22. For example, the 
profile may be curvilinear, Serrated, saw-tooth, notched, or a 
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sine-cosine wave. A needle butt 28 and tail 29 located proxi 
mate to the end of the stem 22 cooperates with the dial cams 
and the cam path to move the cutting needle 20 during the 
knitting cycle. 

At least two yarns may be used to form the cut pile fabric. 5 
FIGS. 1 and 4 show a first yarn 80 and a second yarn 82. Each 
yarn may be introduced to the knitting needles separately and 
in a way that forms a plated yarn pair during the knitting 
cycle, but not necessarily at each stage of the knitting cycle. 
The first yarn 80 and the second yarn 82, or any additional 10 
yarn, may have independent and separate feeds so that yarn 
tension may be separately monitored and maintained. The 
separate yarn feeds Supplying the yarns that form plated yarn 
pairs allow a wide range of yarn constructions, yarn types, 
and fiber types to be used to form cut pile fabrics. 15 

Several different yarn types may be used to form the cut 
pile fabric described herein. The first and second yarns 80 and 
82 may comprise staple yarns, continuous filament yarns, 
single plied yarns, multiple-plied yarns, or combinations 
thereof. Further, first and second yarns 80 and 82 may be open 20 
end, ring spun, air jet spun, rotor spun, core-spun, or continu 
ous filament yarns. In alternative embodiments, one of the 
yarns may be one yarn type, while the other yarn may be a 
different yarn type. For example, the first yarn 80 may be a 
ring spun yarn and the second yarn 82 may be a continuous 25 
filament yarn. 
The first yarn 80 and second yarn 82 may have a range of 

linear densities, or cotton count (cc). The linear density of the 
first yarn 80 and the second yarn 82 may be between about 4/1 
cc and about 50/1 cc. In one embodiment, the linear density of 30 
the first yarn 80 may be larger than the linear density of the 
second yarn 82. For example, the first yarn 80 may have a 
cotton count of about 26/1 cc and the second yarn 82 may 
have a cotton count of about 871 cc. In alternate embodiments, 
however, the linear density of the first yarn 80 may be about 35 
the same as the linear density of the second yarn 82. 

The cut pile fabric may also comprise yarns formed from 
natural or synthetic fibers. The fibers may be cotton, rayon, 
polyester, polypropylene, polyamide 6 or polyamide 6.6, 
wool, acrylic, or combinations thereof. In alternate embodi- 40 
ments, bi-component fibers may be used, such as sheath-core, 
side by side, tri-lobal tipped, or islands in the sea. The fibers 
may be used alone, or combined in an intimate blend. 

FIG. 4 illustrates a knitting notation for a cut pile fabric. 
The first position 70 illustrates how a first yarn 80 may engage 45 
the cylinder needles 10 and the cutting needles 20. The second 
position 72 illustrates how the second yarn 82 forms loops 
around the cylinder needles 10 while not engaging the cutting 
needles 20. 

FIGS. 5A-5D and 6 illustrate the formation of a cut pile 50 
fabric during the knitting cycle. The knitting cycle may have 
at least four stages that represent movement and position of 
both types of knitting needles during formation of a cut pile 
fabric. The knitting cycle includes a tuck height position 62, 
tuck/yarn feeding position 64, held stitch position 66, and 55 
knock over position 68. Needles pass through each stage 
during formation of a cut pile fabric receiving the first 80 and 
second 82 yarns and forming cut loops 94 that yield a cut pile. 
Movement of the needles in a first direction (34 or 44) and 
second direction (36 or 46) during the knitting cycle depends 60 
upon the position of needle butts (18 or 28) in campaths 135 
and 145 (shown in FIG. 6). 
A schematic of the cylinder 145 and dial 135 campaths are 

shown FIG. 6. The cylinder campath 145 is formed by guard 
cams 141 and 146, tuck cam 142, stitch cams 143 and 148, 65 
and up throw cams 144, 148 and 149, and forms the path 
through which needle butt 18 (not shown) may travel during 

4 
knitting. Movement of the cylinder needle 10 up, i.e., in a first 
direction 44, or down, i.e., in a second direction 46, in cylin 
der slot 43 depends upon the location of the needle butt 18 in 
the cylinder campath 145. 
The dial 30 has a cam path 135, as shown in FIG. 6. 

Movement of the cutting needle 20 in a first direction 34, i.e., 
towards the cylinder 40, and second direction 36, i.e., away 
from the cylinder, may also depend on the location of the 
needle butt 28 within the dial campath (135 or 145). The dial 
30 has guard cams 131 and 134, up throw cam 132, and stitch 
cam 133 as described above for the cylinder 40. In addition, 
two held stitch cams 136 and 137 form a straight, or linear, 
upper portion of cam path 135. Held stitch cams typically 
form held stitches when used in knitting machines. The dial 
cam path 135 at near at the held stitch cams 136 and 137 
maintain the cutting needle 20 retracted within in the dial 30 
at the held 66 and knock over 68 positions, as will be 
described below. 

The tuck height position 62 is shown in FIG. 5A. The tuck 
height position 62 corresponds to position 70 in the knitting 
notation shown in FIG. 4. The tuck height position generally 
corresponds to the position of the cylinder needle 10 between 
the tuck cam 142 and the first guard cam 141, while the 
cutting needle 20 is generally near the tip of the first up throw 
cam 132 in the dial 30, as shown in FIG. 6. The cutting needle 
20 is shown generally As the cutting needle 20 moves in a first 
direction 34 across cylinder needle 10, the cutting surface 26 
severs the first yarn 80 to form a cut loop 94. While severing 
the first yarn 80, the cutting needle 20 moves toward cylinder 
needle 10 and yarn feeders 50 and 51 to receive a new yarn 
(for illustration, the yarn feeders are shown in dashed lines). 
As the first yarn 80 is being severed, the cylinder needle 10 

rises in direction 44 towards the tuck height. The new loop 90 
remains tucked around the cylinder needle 10 and on the open 
latch 16. The new loop 90 is formed at the end of the previous 
knitting cycle. The cylinder needle 10 may move towards tuck 
position 64 while maintaining the new loop 90 on the open 
latch 16. The previously formed loops 92 hold the cut loop 94 
in position at base of the new loop 90. 
The tuck position 64 is shown in FIG. 5B. The cylinder 

needle 10 is shown at about its highest position above the 
cylinder 40, i.e., the needlebutt 18 may be at the upperportion 
of tuck cam 142, as shown in FIG. 6. The hook 14 of the 
cylinder needle 10 receives the first yarn 80 from the first yarn 
feeder 50 (yarn feeder 51 is shown with dashed lines). From 
the tuck position 64, the cylinder needle 10 moves in a second 
direction 46 toward the held position 66, pulling the first yarn 
80 within hook 14 toward the cutting needle 20. The cutting 
needle 20 is shown at about its outermost position across the 
cylinder needle 10 at tuck position 64, i.e. the needle butt 28 
may be proximate the tip of the up-throw cam of 132 shown 
in FIG. 6. The cutting needle 20 may move in a second 
direction 36, receiving the first yarn 80 within its hook 24. 
FIG. 5B illustrates the cylinder needle 10 and the cutting 
needle 20 just prior to the held position 66, as shown in FIG. 
SC. 

The held position 66 in FIG.5C shows the cylinder needle 
10 having the first and second yarns 80 and 82 (shown in FIG. 
5B) forming a plated pair of loops 96 around stem 12. Plated, 
or plating, as used herein, refers to two or more yarns simul 
taneously present within the stem or hook of a needle. The 
cutting needle 20 is illustrated in FIG.5C retracted within the 
dial 30 and holding the first yarn 80 within its hook 24. As the 
cutting needle 20 approaches the knock over position 68 
shown in FIG. 5D, a cut loop 94 (formed at the tuck position 
62) is released. During the release of the cut loop. 94, the 
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cylinder needle 10 moves in a first direction 44 to receive the 
second yarn 82 from the yarn feeder 51. 

FIG. 5D illustrates the knock over position 68 and the 
cylinder needle 10 retracted within the cylinder 30. At this 
stage of the knitting cycle, the cylinder needle 10 has traveled 5 
over and around the second up-throw cam 146 (shown in FIG. 
6) pulling the second yarn 82 through the plated loops 96. At 
the knock over position 68, the cylinder needle 10 (or the 
needle butt 18 not shown) is within campath 135 between the 
second stitch cam 148 and the third up-throw cam 149 as 10 
shown in FIG. 6. The cutting needle 20 remains stationary for 
a period of time at the held 66 and knock over 68 positions 
while holding the first yarn 80 within its hook 24. The time the 
cutting needle 20 remains stationary in the dial 30 depends on 
the profile of the dial campath 135 at the held stitch cams 136 15 
and 137, as shown in FIG. 6. 
Upon forming loop 90, the knitting cycle starts over at the 

tuck height position 62 described above. The cutting needle 
20 crosses cylinder needle 10, severing the first yarn 80 with 
the cutting surface 26 to from the cut loops 94. Thus, a cutpile 20 
is formed during the knitting cycle. 
An illustrative embodiment of a cut pile fabric is shown in 

FIGS. 7A and 7B. The cut loops 94 extend upwardly from the 
surface of the fabric as shown and have a pile height, H. Pile 
height refers to the distance, H, from an upper Surface of a 25 
fabric to the end of the pile as shown in FIG. 7B. The pile 
height, H., may be adjusted by modifying the cylinder cam 
path 135 (see FIG. 6), changing the distance between the 
cylinder 40 and dial 30, or by regulating the tension of the 
yarns as they are fed to the needles during knitting. 30 

The location of the cylinder needle 10 at the knock over 
position 68 during the knitting cycle may impact the length of 
the cut loops 94, and thus the pile height, H., of a cutpile fabric 
110. For example, the campath 135 may be designed so that 
cylinder needle 10 descends further within cylinder slot 43 at 35 
the knock over position 68. The lower the cylinder needle 10 
within the cylinder 40, the longer the cut loop 94 and the 
longer the pile height, H. 
The distances between the cylinder 40 and dial 30 may also 

increase or decrease pile height, H. As shown in FIG. 8, a first 40 
distance, D, may be the distance between a line Substantially 
parallel to the dial surface 35 and a line substantially parallel 
to the upper surface 45 of the cylinder 40. A second distance, 
D, may be the distance between a line substantially parallel 
to the cylinder surface 47 and line substantially parallel with 45 
side surface 37 of the dial 30. The length of cut loops 92 may 
be adjusted by increasing or decreasing D and D. indepen 
dently, or by adjusting both D and D. As D or D increase, 
the length of the cut loops 94, and thus the pile height, H. 
increase. 50 
A positive feed system may be used to regulate fluctuation 

in yarn tension as they are fed into the knitting machine 100. 
Fluctuations in yarn tension as the needles receive and pull 
the yarns during the knitting cycle may create an irregular 
pile. A positive feed system minimizes the fluctuations inyarn 55 
tension. For example, a positive feed system may increase the 
yarn tension resulting in loops contracting when the cut pile 
fabric is removed from the machine. The contracted loops 
could decrease the pile height. A positive feed system also 
may be used to maintaina steady yarn tension during knitting. 60 

Although the present invention has been described with 
exemplary embodiments, it is to be understood that modifi 
cations and variations may be utilized without departing from 
the spirit and scope of the invention, as those skilled in the art 
will readily understand. Such modifications and variations 65 
are considered to be within the purview and scope of the 
appended claims and their equivalents. 

6 
What is claimed is: 
1. A method of forming a cut pile fabric, the method com 

prising: 
providing a plurality of cylinder needles on a knitting 

machine cylinder and a plurality of cutting needles on a 
knitting machine dial, each of the plurality of cutting 
needles having a cutting Surface; 

feeding a first yarn to the plurality of cylinder and cutting 
needles during a knitting cycle to form first loops on the 
plurality of cylinder needles and second loops on the 
plurality of cutting needles; 

feeding a second yarn to the plurality of cylinder needles; 
forming plated loops on the plurality of cylinder needles 

with the first and second yarns during a single stage of 
the knitting cycle; and 

forming a pile on the knit fabric by cutting the first loops on 
the plurality of cutting needles with the cutting Surfaces 
to form cut loop ends, the plated loops holding the cut 
loop ends in the knit fabric to form the pile. 

2. The method of claim 1, wherein the step of forming the 
plated loops further comprises: 

holding the plurality of cutting needles stationary during 
the knitting cycle as the plurality of cylinder needles 
receives the second yarn to form the plated loops. 

3. The method of claim 1, wherein the cotton count of the 
first yarn is greater than the cotton count of the second yarn. 

4. The method of claim 1, wherein the first yarn is selected 
from the group comprising a ring-spun yarn, an open-end 
yarn, an air-jet spun yarn, and a continuous filament yarn. 

5. The method of claim 1, wherein the second yarn is 
selected from the group comprising a ring-spun yarn, an 
open-end yarn, an air-jet spun yarn, and a continuous filament 
yarn. 

6. A method of forming a cut pile knit fabric, the method 
comprising: 

providing a plurality of cylinder needles on a knitting 
machine cylinder and a plurality of cutting needles on a 
knitting machine dial, each of the plurality of cutting 
needles having a cutting Surface; 

feeding a first yarn to the plurality of cylinder and cutting 
needles during a knitting cycle to form first loops on the 
plurality of cylinder needles and second loops on the 
plurality of cutting needles; 

feeding a second yarn to the plurality of cylinder needles; 
forming plated loops on the plurality of cylinder needles 

with the first and second yarns during a single stage of 
the knitting cycle; 

holding the plurality of cutting needles stationary during 
the knitting cycle as the plurality of cylinder needles 
receives the second yarn to form the plated loops; and 

forming a pile on the knit fabric by cutting the first loops on 
the plurality of cutting needles with the cutting Surfaces 
to form cut loop ends, the plated loops holding the cut 
loop ends in the knit fabric to form the pile. 

7. The method of claim 6, wherein the cotton count of the 
first yarn is greater than the cotton count of the second yarn. 

8. The method of claim 6, wherein the first yarn is selected 
from the group comprising a ring-spun yarn, an open-end 
yarn, an air-jet spun yarn, and a continuous filament yarn. 

9. The method of claim 6, wherein the second yarn is 
selected from the group comprising a ring-spun yarn, an 
open-end yarn, an air-jet spun yarn, and a continuous filament 
yarn. 

10. The method of claim 6, wherein the knit fabric forms a 
portion of a garment selected from the group comprising 
Sweatshirts, Sweatpants, underwear and outwear. 
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11. A method of forming a knit fabric, the method com 
prising: 

providing a plurality of cylinder needles on a knitting 
machine and a plurality of cutting needles on a knitting 
machine capable of translating across the plurality of 5 
cylinder needles, each of the plurality of cutting needles 
having a cutting Surface; 

feeding a first yarn to the plurality of cylinder and cutting 
needles during a knitting cycle to form first loops on the 
plurality of cylinder needles and second loops on the 10 
plurality of cutting needles; 

feeding a second yarn to the plurality of cylinder needles; 
forming plated loops on the plurality of cylinder needles 

with the first and second yarns during a single stage of 
the knitting cycle; 15 

holding the plurality of cutting needles stationary during 
the knitting cycle so that the plurality of cylinder needles 
receives the second yarn to form the plated loops; and 

8 
forming a pile on the knit fabric by cutting the first loops on 

the plurality of cutting needles with the cutting Surfaces 
to form cut loop ends, the plated loops holding the cut 
loop ends in place to form the pile. 

12. The method of claim 11, wherein the knitting machine 
is a flat v-bed machine. 

13. The method of claim 11, wherein the cotton count of the 
first yarn is greater than the cotton count of the second yarn. 

14. The method of claim 11, wherein the first yarn is 
selected from the group comprising a ring-spun yarn, an 
open-end yarn, an air-jet spun yarn, and a continuous filament 
yarn. 

15. The method of claim 11, wherein the second yarn is 
selected from the group comprising a ring-spun yarn, an 
open-end yarn, an air-jet spun yarn, and a continuous filament 
yarn. 


